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SOLAR TWINS AND SIBLINGS IN SPECTROSCOPIC
ARCHIVES
D. Mahdi1, C. Soubiran1 and S. Blanco-Cuaresma1
Abstract. Solar twins are stars that replicate the solar astrophysical
properties. They represent natural candidates for harboring planetary
systems similar to ours. Solar siblings are stars which were born in
the same cluster than the Sun. They may diﬀer from the Sun by
their mass and radius, but they have the same age, the same chemical
composition, and similar spatial velocities. Solar twins and siblings
may have formed in the same conditions as the Sun, and thus they may
give some clues on where and how the Sun formed in our Galaxy. In
this study, we search the closest solar twins among thousands of solar
type stars observed at high spectral resolution over the full optical
range. The spectra are directly compared to solar ones observed by
reﬂection on asteroids or the Moon with the same instrument. This
purely diﬀerential method, based on the reduced χ2, is independant of
any model. We applied it to a selection of ∼17700 spectra of ∼3500
diﬀerent stars from the ELODIE archive. The star HD 146233 (18 Sco)
keeps its status of the closest solar twin. The second closest star is the
known solar twin HD 138573. Some other stars among the top twenty
best stars have never been studied before, like HD 168009, HD 056124,
and HD 029150. Atmospheric parameters of the top twenty solar twins
were determined with the iSpec code. Their eﬀective temperatures and
gravities are found to be within 100K and 0.1 dex from those of the
Sun, respectively. We ﬁnd the metallicity of the twins to be higher by
0.05 dex on average than that of the Sun. We derived the chemical
abundances for the 200 closest solar twins in a line by line diﬀerential
basis relative to the Sun. The absorption lines used in this study come
from a rigorous analysis of 670 lines measured in our 14 solar spectra.
We ﬁnd several stars with all abundances within 0.01 dex from those of
the Sun. Several of them fall on the Yonsei-Yale theoritical isochrone
of solar age and metallicity. Thus they could have been formed in the
same cluster as the Sun.
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